The effects of sympathectomy on the hallucal circulation were studied in patients with essential hypertension. Return of sympathetic nerve function of variable degree could be demonstrated in every patient. An increase in non-neurogenic or intrinsic resistance was also found to he attributable to the symmpathectomy. This could not be reversed by benzodioxane and was therefore probably not produced by circulating epinephrine. The possible mechanisms of this phenomenon are discussed.
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IT IS generally agreed that sympathectomy produces an increase in blood flow in a normal extremity. This is manifested by an increase in skin temperature when comparison is made with the contralateral extremity not subjected to sympathectomy. ' It also has been demonstrated in animals that, to a variable extent, sympathetic nerve tone returns after sympathectomy.' In addition, the maximal blood flow obtainable after release of residual sympathetic nerve tone often declines gradually to a point somewhere between previous maximal and extreme vasoconstrictive levels.1 Thus when the body is warm, blood flow may be less on the sympathectomized than on the normal side, whereas the opposite may be true when the body is cool. This decline in maximal blood flow after sympathectomy has been attributed to the effect of circulating epinephrine and it can be demonstrated by epinephrine perfusion experiments that denervated blood vessels react to epinephrine by constricting.' There is controversy, however, as to whether these reactions are greater than normal.3' 4 There is, in addition, no conclusive evidence that sufficient epinephrine is in the circulation to account for the postsympathectomy decrease in maximal blood flow as it is usually measured.
To clarify these points, 21 patients who had been subjected to operation for hypertension From Aided by a Grant from the National Heart Institute, United States Public Health Service. 577 were studied. Standard thoracolumbar sympathectomies had been carried out in these patients from two to five years prior to these studies. Brachial blood pressure and blood flow in the great toe were measured with the patient at rest in a quiet room. These determinations were repeated after the application of indirect heat with a cradle-baker over the trunk for 30 to 60 minutes, supplemented by the intravenous administration of 5 mg. per kilogram of tetraethylammonium chloride. The measurements were repeated again after the intravenous injection of 10 mg. of benzodioxane per square meter of body surface. Brachial blood pressure was measured by the standard method with a mercury manometer and cuff, whereas blood flow in the great toe was measured calorimetrically.5 The drugs were injected slowly via the tubing of an intravenous apparatus containing physiologic salt solution.
The results are presented in tone, which were lower than similar flow readings in a comparable group of patients with established uncomplicated hypertension ( fig. 2 ).
This would indicate that the operation produced an increase in non-neurogenic, or intrinsic, resistance in the toe. The general effect of this would be to increase the blood pressure "floor" after heat and tetraethylammonium chloride7 moderately, so that any change in "floor" blood pressure would be upwards. Advance of underlying renal and vascular disease would also tend to raise rather than lower "floor" blood pressure. Unless there were an extreme decrease in the blood pressure "floor," which thus is unlikely, the decreased blood flow in the toe after release of sympathetic nerve tone must represent a sharp increase in intrinsic resistance caused by the sympathectomy. Such changes have been described after sympathectomy for a variety of diseases including hyperhidrosis,' and are confirmed in these observations.
The results are unequivocal ( fig. 3 ) in iiidicating no decrease in intrinsic resistance after the administration of benzodioxane. Resistance was either unchanged, slightly increased, or slightly decreased, even in those patients with a demonstrable increase in intrinsic resistance after operation. In several cases, the increase in resistance produced by benzodioxane was associated with an alarming increase in heart rate, an effect already described.9
In figure 4 , the extent of the return of sympathetic nerve function, as manifested by the difference in vascular volume indexes before and after release of residual sympathetic nerve tone, are plotted against the degree of increase in intrinsic resistance produced by the sym-580 pathectomy as measured by the level of blood flow after release of sympathetic nerve tone. The correlation is marred by the variable factor of emotion in the "resting" state but still is suggestive of a trend toward greater increase in intrinsic or non-neurogenic resistance in those cases with the least residual sympathetic nerve tone. The more "successful" the operation, then, the greater the apparent tendency to counteract neurogenic vasodilatation by the development of intrinsic, or non-neurogenic vasoconstriction. There is no significant cor- relation between the difference in blood pressure before and after release of residual sympathetic nerve tone and the intrinsic resistance as measured by the blood flow level after indirect heating and tetraethylammonium chloride. This tends to exclude incomplete release of sympathetic nerve tone as an important factor. It is also unlikely that sympathetic nerve tone was more completely released in the hypertensive group than in the patients subjected to sympathectomy.
DISCUSSION
It is clear that sympathectomy as ordinarily performed for hypertension does not totally interrupt sympathetic nerve outflow to the lower extremities permanently. This may be due in part to some bridging of the nerve gaps, but also may be caused by the assumption of function of small nests of sympathetic ganglion cells in the anterior spinal nerve roots, the preand postganglionic fibers of which are not interrupted by the operation.2 What is more, the degree of sympathetic nerve tone which returns is probably variable, if one can safely disregard the factors of atmospheric variation and emotion.
It is also clear that sympathectomy in some manner often produces an increase in nonneurogenic or intrinsic vascular resistance. If the failure of these vessels to dilate after the administration of benzodioxane signifies the absence of sufficient circulating epinephrine to account for this intrinsic vascular narrowing, whether or not the denervated vessels are more sensitive to such stimulation, some other explanation must be sought for the phenomenon.
The possibilities are (a) sensitization of the denervated vessels to some circulating substance other than epinephrine, (b) changes produced by the operation in such components of tissue metabolism as hydration, salt content, or oxidation with a corresponding influence on vascular caliber and reactivity and (c) the development because of decreased nervous stimulation of atrophy of disuse and hence shortening of the circular arteriolar smooth muscle. Although (a) and (b) are not completely excluded, the fact that the increased 
